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(54) PHOTOSENSITIVE RESIN COMPOSITION, PHOTOSENSITIVE ELEMENT, 
PHOTOSENSITIVE LAMINATE AND PRODUCTION OF FLEXIBLE PRINTED CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photosensitive resin compsn. which is capable of 
efficiently forming patterns by photolithography, forms the cured matter having excellent folding 
resistance, solder heat resistance, solvent resistance, adhesion property and fire retardance 
and has excellent coating application workability onto the film, excellent corrosion resistance 
and excellent environmental property. 

SOLUTION: This photosensitive resin compsn. contains (A) a resin having an amide bond, 
oxyalkylene skeleton and carboxyl group, (B) a photopolymerizable compd. having an 
ethylenically unsatd. group, (C) a photopolymn. initiator and (D) specific arom. phosphate. The 
photosensitive element has the layer of the photosensitive resin compsn. and a base film for 
supporting the layer. The photosensitive laminate has the layer or the photosensitive resin 
compsn on the surface of a substrate for the flexible printed circuit board. The process for 
producing the flexible printed board consists in forming the patterns of the photosensitive resin 
compsn. on the substrate surface for the flexible printed board by imagewise irradiating the 
photosensitive laminate with active light and developing the laminate. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The photopolymerization nature compound which has the resin and (B) ethylene 
nature partial saturation radical which have amide association, an oxy-alkylene frame, and a 
carboxyl group, (C) photopolymerization initiator, and the general formula of (D) following (I) 
[Formula 1] 



R 3 R 2 




It is the photopolymer constituent which comes to contain the aromatic series phosphoric ester 
expressed with (for the inside R1 of a formula the divalent residue excluding two hydroxyls from 
divalent residue [ except two hydroxyls ] or 2, and 2-JI (p-hydroxyphenyl) propane from 
dihydroxybenzene is shown, R2 and R3 show respectively independently a hydrogen atom or the 
alkyl group of carbon numbers 1-4, and either [ at least ] R2 or R3 are the alkyl group of carbon 
numbers 1-4). 

[Claim 2] *{A) The photopolymer constituent according to claim 1 whose component is resin to 
which make the compound and (d) multiple-valued carboxylic-acid mono-anhydride which have 
two or more epoxy groups in the dicarboxylic acid, (b) diisocyanate or diamine which has (a) oxy- 
alkylene frame, and (c)1 molecule come to react as an indispensable reaction component. 
[Claim 3] 20 - 95 weight section and (B) photopolymerization nature compound (A) In 5 - 80 
weight section (however, let total amounts of (A) component and (B) component be the 100 
weight sections) list [ resin ] (C) A photopolymerization initiator is 0.01 - 20 weight section 
(however, the 100 weight sections are received in the total amount of the (A) component and 
the (B) component). Claim 1 whose (D) flame retarder is the blending ratio of coal of 1 - 50 
weight section (correcting and receiving the 100 weight sections in the total amount of the (A) 
component and the (B) component), and the photopolymer constituent of two publications. 
[Claim 4] The photosensitive element which has the base material film which supports the layer 
and this layer of a photopolymer constituent according to claim 1, 2, or 3. 

[Claim 5] The photosensitive layered product which has the layer of a photopolymer constituent 
according to claim 1, 2, or 3 on the front face of the substrate for the flexible printed circuit 
boards. 

[Claim 6] The photosensitive layered product which has a base material film on the front face of 
the substrate for the flexible printed circuit boards, and another side in one side of the layer of a 
photopolymer constituent according to claim 1, 2, or 3. 

[Claim 7] The manufacturing method of the flexible printed circuit board characterized by 
forming the pattern of a photopolymer constituent in the substrate front face for the flexible 
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printed circuit boards by irrl^pRng a photosensitive layered product afl^Fding to claim 5 or 6 in 
image, and developing it with activity light. 

[Claim 8] The manufacturing method of the flexible printed circuit board including the process 
which irradiates activity light after development, and the process which carries out afterbaking 
according to claim 7. 



[Translation done.] 
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CO 0 2 0] inf.©5%T(t M*1f*>J75 h*5S8f 

*«»*b<. — eoBx#*->»is©^*»Tr*>, #e>ns 

«*tt*'J75 F*»IB©W*M£©£-C, x^fll^*^ 
^'J5/5?;UX— r-;Pj&«J:D#*b<, ^©fc^Tfe. A 20 

U75 F^ttfJS©T;U* U *»«K»r*»*ttfiI±* 
©jftCTT ^71^ - JU F Sl7lf*yti^t!ifi b 

[0 0 2 1 ] _hffi (d) ^W^t^^fttl 
^fJl-f h5tHD7^Mi*«l, MJ7;U 

'>?;i"\+u-t h*D7^Mi^, 

3A?i**li, 7H>ft«*i. ^^;i/->^a^> 
^yX>®7W >tttt*«Mtlnft, 7)l=¥Mtx.> F 
7MI/>f h7h.HP7^;«**«l, 

tt, fh77"Dt7^JHlS*«l, hUTJ^AU^&i 

v U-f >BMK*tt©VJHf >&#iJ0$>, h U J* U 9 MB 

«MBtt*©j«T, f h7t Ka7*;vttM**)**#*b 

CO 0 2 2] (a) t*->7Ml'>Si£tt5-7AA 
(b) 3?-fV->7*— hX«> J 75>©5iiE;^ 
ftfcfc ( (a) ©7JJUtf*->;i^/ (b) 0-fV->7^- 
haX(475y«) tt, 1. 0 3~2ttSCt* { »i 
b<> 1. 05~1. 1. 1~1. 50 



j^W^P 1 1 -2 7 1 9 6 7 
10 

5##fc#*bV». ^©S^^StkAn. 03*iT 

#&n*7 5 F*U ©«*«## ;M?*5/;W3S 
TfcV»*>©*«£ritL«<. #© <c) X7H+->«tJit© 

<h> (a) **->7;P=^>a£W-r-5i^JW*>K;5< 
bTS«W&<, ff5ni (A) £#©»)& 

CO 0 2 3] ±12 (a) fife^t (b) /£#©££«, W 

ft<, (r-^fD??^. r- 

*-K 3/nk"U->77-#*-F30 , ^rh>« 
;ux^;ktr h >, ^5 : MV7'3 1 ;^f>, ->^n^\+ 
•y-y>^). , 17,7^8 <bh*x^;i>, Rttn-^^ 

30 , {fy^iM h'J^7-fA. rh5 

ify-fA^) , £Ht;*?Slgi (h^x>, *->lx>, 
D-^^-y->^) , 75HS (N-^5^;i/-2 -fcfDU H 
>, N, N-^^^;P7-tr H75 N, N-^^^l/ 
*;VA75h*^) , >7l/7« (N, N-^^X^P 
>?l/7> N, N-^^JI/^Otfl^'J'l^ t1-7 

(A) riS»©»IB*'&tf»fi)E«ftjPj»UTKft-r*IR© 

[0 0 2 4] W«^«©^ffiS«, (a) fcftt (b) 
J5lE»t©tt*l 0 0S*«K#LT, 30~2 0 0 01 

as6*w*u<> 5 o~ i o o o fiasco D#i£b 

<> 7 0-4 0 0Ift«4i»l:ffiUs. ^©W*8^i« 

^«©^ffl»*i2 0 0 0 &RJ6rt*it*K: 

[0 0 2 5] (a) fkftt (b) ri&»©Ki6iafll«, 1 
0 0~3 0 0W^b<, 1 5 0~2 7 OtAUOflf 
£L<, 1 7 0~2 5 O'C^t'Jf^ LVi. d©SJSfi 
0 0 t C*«T«^^it^-IC< <, K«**^ISb 

[0 0 2 6] (a) riE^t (b) j£#£££S-8-T75 
H^-'J^^Sr^-SfiS, (a) ^-^->7;^^>«$*r 

«s?*;u*>tt©— «*. (a' ) ^*->7;p+^>3S 
s & v> 5?* >ss c m z> z. t tfi-z # * . 

(a' ) t+^Ml/^SS^tavsfA^^i: 

tf. JKXA^^#>tt (3A>i. 7-^ 

tf>®?, tf^U>K, 7-tr5-r>m, -kA*->>^. h*^ 
z-f3*>rft, y-fv-m, 1. 4-->^ 




( 7 



V>*?ti)l-fc>m', 4, 4' - v>:7 x-;Ux— r 

4, 4' -y7i^W>vAM> 

if, 4, 4' -^>'/7i;>-^jw>f) 

y hs?a— ;w©*«iS) a* i 

&milZ&ft'?Kfe2lt2>Z.£\z£ 9 %> 10 
[0 0 2 7] (a' ) ^vT^+l^g^-fc&l^ 

t (a' ) /£#©*g*-ei o oaagcicMLx, 5-9 

0lIS#ffiK, 1 0~7 OfiSSB^.fcDJfSb 
<, 2 0-5 oa»fflj&*Wfc#SbV». (a' ) j&#© 
^fflS**9 0«g8BS:SA«t, #&n§ (a) J&#© 

cine.© (a' ) ^■^•vT^^U' 

[0 0 2 8] (a) (b) J&#£SJ&£irc»*> 

n^75Ht'j3 - Yl; (c) j*»TT**liH t 'ffi:2«l 

*ISK*V»T\ 75 K*U=fVi: (c) 1#?4>£2 

( (c) ^ox#+y»3I/75 h't'J^V©*;!' 
#*i'^Sai) tt, 0. 5~3WSL<, 1. 1~ 30 
2. 5*t;£l)#*U<, 1. 2~2. 0a*4$K:#*U 
V>. H©S*SS«tfc**0. 5*j*-Ctt. (A) {fi^ttll 
#Si^»-fbLIC< <, *»WK»6n* (A) 
fl&©ffit£fctt, BItttMTt**lSll:*«. S^il 
tfc** 3 £jg A £ t . M£j&£ J:«4'JHb*a<& n 0 ^"f 

J&»*<fc*fc«>, (A) J&#«fJg©WH*ttJ&*ffiT-r-5 

[0029] *tt**#-r*»iefe#*ieK* 

W-375 K*iJ^7t (c) J&#©£j£fi, *075H 40 

«fcP-f'C!>££4ttf&n«. ft*, *®7 5 WJi7$ 

ftRWKftSn* (A) J«»0»ffi0«*tt, {gfgftiS 
tt©,&T, 7 5KSS, ftd^Tfeffi^ON, N-v*^ 

[0030] &®mm<v®.mmiz, 7 s ptu^t 

(c) «»tO«tl0 0M«l:»lT, 3 0-2 0 50 



4k&ffl¥l 1 - 2 7 1 9 6 7 

OOllS^jfSK, 5 0~ 1 0 0 0«ftgBa*«fcD$f 
*U<, 7 0-4 0 0Afttf*H*lzff*Lv>. d©W& 
*«6©flMl«a«3 01t«*«T«»l»ttiJ2L<, K 

#tMM*©«yB***2 0 0 OMBB£S*..5£EJStfi3! 

s. 

[0 0 3 1] *ttas#T<5«HB*#*iajr*W*7 
SHt'J^Ti (c) J$#<!>£JttUfctt, 5 0-2 5 0 
WSK, 1 0 0-2 0 0'C*tJ;i9j(f*b<, 12 
0-18 0'C*»WK:»*bV». HCDRJ6a«*«5 0"C* 

0. S*«A*»2 5 0 , C*jB*.<&£IJ i RjSK:J;*y;Wb 

[0032] *tt**3(r-r-6<iMs«:x#*->3i**«ifc 
^ftfcmjc, *K**#-r-5^iB©x^^->*=£ft<-r 

#;w#>Bi <***yji*fc, 7*y;i>8Mf) , smm* 
u->bmm , aware/ ($jft«tt, -^7i 
*«fc#6n* (a) i«»©»jtK3twflstt*#-*Tr* 

[0 0 3 3] *»aES*-r*{b#«K*y*Jl,jt?>ttt 

/*tt**#r*ft:^4*» + ©X#=i|r->*a*) «, o. 
5~5Ai»iK, 0. 8~2*tJ:t)»*L/<, 1- 

1. 2*«»Kl»*l/V>. CfiDS*a*tfc*«0. 5*^T 
i4*SJS©X7R^->S^^b. (A) j&#©4lfJK©« 

[0034] ±ffi*tt***rr*«KK: (d) J«»T* 

(d) ric»T?**iiitt#Haii*^#>» : Ey*t*»oEit: 
ssit ((d) j«»oftji**8ai/*(iiftfr* 

ft;^»©*«36^*) «, 0. 1-1. 5#i£F£L.<, 
0. 3~ltf| 1 c:i:^D!ffib<, 0. 6-0. 9 

ttfc«rs*»tt*«2L<. riixttttniufttto (a) 
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*y««tt*»«"p*-s«i*i**a?>. gj&mmikifii. 5 
(d) jfefrT* 

^SttiUT^iCSSlK, IgiTKtttf 'J7S b' 
[0 0 3 5] *»3S**r*««li (d) &Lft<D&.fo 

[0 0 3 6] mmmi&v&mmte. *«as**r*»jf 

t (d) f£#©*g*l 0 0MJMBfc*#bT, 3 0-20 
0 0*Mfo&«#Sb<. 5 0~1 0 0 OfiS«B*t.fc?)# 

*b<, 7o-4oowwA«ttcjf*u. z\nmm 
mmo&mm* 3 0 s«**«Tre»*tt*«2 b < , r 

[003 7]*Ks^tniii (d) dE^osj^a 

mt, 4 0~2 5 0t»SL<, 6 0~2 0 0Wi 

Dff*b<. 8 0 — 1 8 ox:am\z0±L^. z.<dk^. 

ir< v^fflrsi^^o. £j&aAft<2 5 o*c*jeA.*t»is 
fSlc J: ;Hb«**iE - o < , &JS#$ffi b ic < v> 

[0038] *Btas*«-r*«nt*»fcatR^/xttts 

o o o 



( 8 ) 1 - 2 7 1 9 6 7 

^iBtt** y -r V -> 7 h £ s« $ it -5 d <fc *>*T 
Jl©j;5tCbTfte.nfc 1 b©'b (A) ^tLTS 

[0039] ytm-^it^mfa^msmm^y-rv^T 

7 h x?JM ^ ^ ? y p-f ;p^f y -> 

g^wigw^y^y^y^-h^m^ii^ 
fe5firt-*»jsa«/x»4«*tt# u 75 nanuses 
^^ma^mmmn^j-i y ->7*- h ©s&isg 
tfc (^s^tt^gaws-^wji&K^^ y -r y ->7 *- h © 

U75 F*MB©*HMS) te, 0. 0 5-1. 5 L 
<, 0. l~l*i«kD»*L<, 0. 1-0. 4*^1C 
ffSLVi. £©a&M3gtfc#<o. o 5*iTliMft;f 
20 ;W£<> tf^ttWItfiJSjcM© (A) ^ilTfU&i 

[0 0 4 0] fiU©«fc3fcbT»&n* (A) ^il 
T©*fKtt. 09* «, ifc©-/i£5£ (II) TSSttSfls* 
«ii*WrSfe©Tfe2.o 
[ft 3] 



30 
O 



-o— c-(r*— c— n— r s — n— c^r* 

H H 



— C— O— C H z — CH— R B — C H— C H 2 - 
O O 
R 7 R 7 



Wtfr £> 2 <S©#;i/#*-->JI/S£® Tz& t \Z&Z> 2 
fl©3S*jRU R' H->*7i>SIxa^Vy7*- 
IR'«1 #T4> \Z 2 <l^±©X7t^+->»* 

Hb4] 



— C— R 8 — CO OH 
(fcfc'U R'te, #ffi*;l>#>Btey*l**»©»i!S£ 

[<b5] 



40 



— C — N — R — O — C — C=CH 8 



H 



b, nSI/mlt #^J43ilC 1-10 0 ©g&£^"f ) 

[0041] —last (id T*aft*fb**jB«. wjb 

©*SHt|*v»fc«»©{b*«j6*3SbTV»*3j«. 
C^b6] 




C H-CH-R S -C H-CH z -(A-B^A-H 



R 7 



(II- 2) 



H-(A— B^A— H 



(II- 3) 



fcfcU A = 



— O — C— (R — C — N — R — N — C^jR — C — O- 
H H 



= — CH, — CH — R" — CH — C H 2 — 



CH — R — CI 

t i 



R 7 



R\ R', R', R\ m&r_*n©56*f;i, —fig 
5£ (II) tBl*t*4) 

[0042] -ass*; (ii- 1) -pat*n*»Ktt, p^* 

)^^X7p+->S*Wr-St)©T*»3, — jKt£ (11-2) 
;U#+->;W***-r-&'b©T?*»3, — j&5£ (11-3) T 

*stt*«Mgtt, M*^tc#;u#*->;pg£W-r-5 ! b© 
x«^«»c. ***u;m*. ^nbf 

*»2 oa«%JK±-#*nac:t**»*b<, una, m 
mvmmz&m s n* ps-r * c <t 

[0 0 4 3] (A) MfJWt-S 

ftU^-^A— U>B«HMH?ttO. 03W 40 
'JyhA, 0. 0 6^)V/Vy hfrVM&ttiZZiolz 
■*Lfcy^f***A7S K (DMF) tf K5hH 
D77> (THF) ©^giS^^lfM^fflU, 
«tp# U X > V»Tf^* b fettSSlfr 6 # >J * ^ 

<=>10, 000-500, O0Ot*l>ui:*WiL 
<, 2 0. 0 0 0-2 0 0, 0 O0T^it*«iDJf 
£L<, 30, 000-100, 0 0 0tib5ui*{i|l 

tcif^bvv, 50 



[0 0 4 4] 4c9S^0fiS%ttWlBffiJSS«)l= (B) l&ftt 

5 i h7X5 1 ^>^U3-;P^7'i7'J U— h, A*f/D 

yv— K 1, 6-^>^-M7i"Jl/-h 1 
1, 9-;t>y^-;ky7^ l Jl'-h, -M^I'J 

(2, (4-^^i/yD + ->Xh + ->7iX 

;P) ^D/1>, 2, 2 -If* (4-7£"Jci*->Xb* 

t F U >S0X*+->tt07^ y jwttxa*^* 

•J3-;1/-T^U;UK©1 : 2 : 2 ^'Mfc©^^© 
> KU y U ->3Wx— 5F-JKD 7 ^ U ;pBxH^^ * «J ^ 

& t ©#jm», m; * ^ >-;m v ->7 * 

- 2fiB7;i'3-;ut7^ u^K^yxx^uxtt^ 
* £ U JUBt* y X7 t ©k*tt» 6 ft -5 •> U ^ > 7 

y h^-># , Jx^U>i7 , U a— ;U7^y U-K 

Dtfi^>^»j3-;uy^^u^-h. 7i;+y5)fyx 
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>{fV3—n>7irV K 7x7*->tfU7"Dtf^> 

^k>^un-;u^^^'ji^-h. 7xjP7x7*-># 
->#U fa tf U>£"J d-;M77 U I/- h^^^if^, 

uv>„ ins o^ftiswtxit 2 a«±*t^fct 10 

CO 0 4 5] *%BJ©JS^tt^|igffi^Jc (C) &#£ 

££]©*> ©£{jg^T£> 33r»»!$rh> (-"Ol/ 

7x7 >, 4, 4' -t?7 (^WS;) ^>V*7 
x7> (5h5-^rh» , 4, 4' - t'X (y'lfJl' 
757) ^>y7i;>. 4-7 h + ~>- 4 ' -i?7^ 

Jk7s;^> , /7i; >, 2-^>v';w-2-> j 7^;p 

757-1- (4-tM'J/7i^) -7*^>-l 

2 -X?Jb7>h5 + ; >, 7it>M/>+ 20 

7 . ^>y-r >x-^;p (^>y< >7^;ux- 
7-;k ^>\Z-f>x?;px— ^>V-f >7i^ 
x— "r^m) , ^>y-r > c*?\ji^>\Ar >, x^;u 

^-JN?) , 2, 4, 5-h'J7'J-M5^y-;m 
S#: (2- (o-70D7irM -4, 5-77i^ 
KSyy-^I*, 2- (o-^DD7x-JW - 
4, 5-7 (m-^h+->7irW ^S^Z-Ari 
2- (o-7WD7irM -4, 5-7irjP 
•Y 3 2- (o-7 h+->7iXJW - 30 

4, 5-7'7i^MSyy-^lfit, 2- (p-7 
t-*->7i^H -4, 5-y7i^;KS^/-Jt 
S*, 2, 4-7 (p-7 h*->7xXJlO - 5-7i 
zMJ^Z-Jl/ri*, 2- (2, 4-^h+->7 
xX;U) -4, 5 -y7i-M Z^'J-)V~mW- 

m) , T>7W>mm& (9-7xx;i,77<jv 5 >, 

1. 7-fcf7 (9, 9' -7i"Ji?r:;W ^7"^> 

[0046] *.m9}<D®yt j &mm&L<fo\z <d> 40 

5. — $5*; (I) R' (3, -7h h'D+y'O 
-fef>frS> 211©b Ko^->;i/S€:^Vifc2ffi©®SX« 

2, 2-7 (p-hHD + ->7iZJW 7"n;OA^2 

e©t Ka^->;ws$:^v^2ffi©^t?$)t9> cine. 

©JSS4 , ©^>if>S©*^ : Ftt, Kl?t&l~3©7 



(10) ^Bftffi¥l 1 -2 7 1 9 6 7 

^^18 

R*^R 3 ««-^3!&SrLT*^TX^^l~4© 
7;M^S£^L, R l &tf R ><p/>fc< tt>-^«K* 

Sci~4©7;i/+;usT?s.i). 0«SiS&i~4©7;MMU 

StbTtt, 7^;PS, x^;Pg, 7*Dh!;i/», 
Db;US, n-7*3\>Ug, sec-T^JPg, tert-7*^ 

£LU. R';&tfR J ©'>fc< £fc-7jte#?3i8U~4© 
T)\>*)\>&-?ts.^®<£, -r^fc-feR'X^R s ©M77^* 

[0 0 4 7] (D) ^LTfU^-^S (I) 

R'#2, 2—7 (p-hHn+->7irW 7"d^> 
*52flOt Fn*7Jl'S£®V>fc2ffi©$»STR , ;&< 
7^;P*-t?R s ^*^M^*5{b-e-#!, R'^2, 2 -7 
(p-h^n^7i-JW 7"D;t>*f,2iOl:FD 
+ ->^*$:^V^c2«©S*T-R , SL^R'^75 i ;i'*T 
$> Z>fc&®. R 1 j^m - 7 b h* D * 5"? & 2 fi 

© t K D * £ B£ Vi fc 2 ffl©^*T R' #7 
TTR' *«**« : F**fl3^«. R' **m-7b h*D*7^ 
2 <@©b Kn^->;i/S*^Vifc2ffi©^ST 

R's^R'A^^^-c^^^^^vfen-g.. I 

n^C (D) ^ibTfflV^n5-«S (I) 

n*##siu >sex7t l ;u«, *A<t*iii(#)^e>iaj 

o MPX2 0 0, CR 7 4 7§itTAf?IigTM. 
[0 0 4 8] *389!k:*V»Ttt. (D) tfLtttLTm^ 

e-n-s— jss (i) T*$ns*tiu >mx.x^-jvu 

a©ffiS«FG-7 0 0 0, FG- 7 5 0 0, FG-8 
100, FG-3 6 0 0, FG-3 2 0 0, FG-31 
00, FG- 3 0 0 0, FG-2000, B^-fbf&SS© 
$JtS£TA I C- 6 Big) , Anyxb^ixxf^ 
<*Affc*lS*<«0«©i&fi«CR- 3 8 0, CR-5 
09. CR-9 0 0?) . ft'J >ixXf M (7 
7V* • #7V#g!©$S D t 2i:S7*7 7l'--;/77 1 1 2. 7 
^■771x^77574, ^A{b#X»(*)SJ©« D a p«C 
R 7 3 3 Sm) (D) 1 0 0fifig|5»C*fbT 

5 01i»TtffiffllT^iV>. £fc, Hm-ft;7>^ 
^7, EK^7>^ ; &>, {55&A*>J7A, jMMstJU 
5X7A^©JMi#J£ (D) 0 0M*g|5lr*fL 

[0049] *&m<Dmytfevtmm.j&mzi$\iz&i8.ft 

©BH^-««, (A) E&ftlfi 2 0 ~ 9 5 III, (B) J« 
^*i5~8 ommU ( (A) f&ftt (B) 
1 0 0**«itt*J:5 iC-T^)) , (C) fig^©^«^ 
«*fiJW*«0. Ol~2 0fiMg|5 ( (A) l&ftt (B) 

#©*g*i o ommmzMLx) (d) &»a>mm 
»j*u~5 oaaas ( (a) (b) ^©jgai 

OOMSgPtC^fbT) fT«Cli:*WS LV>. 
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( 11 ) 



11-271967 



20 



[0 0 5 0]' tfftttWJ&&j£tt4'© (A) j£#©K-&g 
#2 0ft2SB*«sHh;i, myt^U^>h\ZLTzt^<D 

7s )i&Mi&tfitfi&T-rz>mmtf& y . 95 ftggesrjs 

-r^>«r&]^S.?>. (A) /£#©g2-&2l;i, 3 0-9 01 
ggB i "TS 9 #£b<, 4 0~9 0S»SCtT 

Sdt^&ICff^bV^ 
[0 0 5 1] (B) J«»OEttttt. 5ftgS5* 10 

k;<>HcU 7V*-/-?)V7V>yi&<D&m*:Wfii.h 
fcBl:»ffi«l/T*^- K t tfc«f t@B*Btt)WI 

(B) J&#©@2-&g«, 10-7 OfiSgBi-r-SJlt^ 
[0 0 5 2] ;Mg«©AftttWffifij£4feif>© 

(O /£#©ia-&g«, 0. 0 1 ftggB^jirm, 20 

*3fe»-l~fcS«r«l*<*S. (C) j£#©B2#gtt, 0. 

0 5~ 1 0ftggB£T£> D£f Si bv>. 

[0 0 5 3] *»9i©tf3M£Wj|gfij&K>if>© 
(D) j£#©B2£gtt, 1 SgfflfcfcSma, +0-fc**» 

*©«***fiT-r*«r^*«**. (d) /s#©ia-§g 

«» 1 0-4 0M««fr*££**J:D«F*LV». *I6 

tt. i SPth®t©«a*7p';h*n;nfDU h*> 

K l 2 0«3&»*»f #U h'x;utfoy h*>©ftg 

«H, 10, 000-3, 000, 000 

*;:£**#*bv*. #y£x;nfay h*>©E-8g« 

(A) (B) (C) tiLftJkU (D) /£#© 

Kil 0 0ftgfflUc*fbTi~2 oSSSBtT-S^td* 
>*ft«3-&S»***/hav»«|6]jJ«*?), 2 011^ 40 

s. 

[0054] *fc*»«©itfottt*Ktaj«»fctt, "bjm 

«HBtt&<, p - h;UX>^.;i/7)N>75 F, h 

JPX>XM>-N-XfJl/7S h\ p-Mkn>7J|, 
3jN>-N-v^n^\^->Jl/T3 h\ ^Jl^v 5 (2 -X 

;k 75?e>tt5> (2 -x^^^jw , 7s?e>tt 
3>:/y;k ■fe;N*->>Sfv ? (2 -x^;u^+->;p) . -fe/\* 50 



-f>& (2 -x^;i/^->;w , 

Jk "J>^hU7xx;k U>KhU^k->;k i?x^ 

kv^j3-;^yi/-K X7R*->|HSKx^^;k 

hU (2-x9Mk\+->;i,) . HJ * U y Hft h U 7^ 
*;Pfc<i:?&«W 6ti, fc^Tfc, UiSXhMVl. (A) 

*»©»is, #u txjuhfoy K>t©«»tt©xsTjp 

- h;kx>*Jkfc>75 HdWSLVi. pJM#J©E^g 
«, (A) (B) (C) (D) fig 

#©*ggi 0 oaais5t^UTi~2 oag^t-r-s^ 

i^ffSK, 1 ftgSB*iftSTte, 5T£5tttt-*aMfc&t 
/h£V>«rn]#&r>» 2 oaggB£j©*3,hl&5&«:;WgT 

[0055'] h v>>&yt&mmf$.yo \z «, Bmsatt 

V». ^«5K^SiJi:bT«, MA«, ;* 5 5 >fc£-#f, 7 
Oy^S#>;-f V ->7 hfls-&*WW**. ^55> 
ib-g-^Tte, 7;* • -tJ--T 7^-5 H (AmericanCyan 

amid) #^H#3#U£1H' *;i4fcffl©;< 5 5 >, 

•y-'f ^ (sgfci&fio 3oo, 301, 303, 35 

0. 3 7 0, 3 8 0, 1116W113 0, t-f^Jl/ 

(ssftao 1 1 2 3%.zfi 1 2 svz.^is.'owt 
^-s>, 4fvajwj\,mut#'f *)v (&mm&) 1 1 7 

0, 117 ljtfl 17 2, SfttffcfilJfc^-.XOjIHBlf 

-h;v (.mmmm) 60, 6 ssixs o^stf 

* fc^a ^^7t? y -f v ->7*- Kb^*tbT«. b 

*^'J'?W>Ii«)I03D^-h2 5 1 3, 2 5 
07, 2515. 2512, tt&ZWxJI'* >(«) 
fXtva-Jl-B L 3 1 7 5, B L 4 1 6 5 ^rt«£V;f £ 

[0 0 5 6] ^*3KJtSU©ffifflg««tlS (A) ffcSh 
(B) (C) (D) fi£^©^» 10 0ft 

a^tc*fbxi~3 om*M£-r&z.tififf&is<, 1 

0, 3 OftaSB*S^^.t^S<bft, S«»JEtt***eT 

[0057] *&w<Dmy£&msmf&mz\t. T^x-i 

hyj ->*©»»» %fe^J. sfe*ak Hf*ttA|- 
g« (A) (B) (C) j«»Jktf (D) ft 

^©mi o oa««ic»bT#*2*««eiTfr* 

(A) J*», (B) fiE^, (C) fiic^S.^ (D) 
«SJA«, K;kX>, 71rh>, 

x?\>kfeny;k-A r -^Jk^^ h>, N-^ 

7.;k^>, yX5 L l/>^'J n-JU5?^^;kX— r-;k i7 

nn*w, ^{b^5"k>, ^?;P7;ko-;k x^;p 
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[0058] *mn<Dmft®i®mm.f&mz, witz<D£? 

-x>n- K 7,71/-=)— >:7\ > 

^£^fr-flsw&7j££^TS&^£##±Kaflj-r 

ZZ. Z(D%k, 7^^>ym^#)©^ 

[0 0 5 9] *!6^©iS)tft«tIBffl^*, Xmt±\Z 
>7-U7^1x-h, #U7°nhfk>, #11x^1/ 

Ht£«cf^riB t ft« «t 5 6giia*ii$nfc *> ©t& 

O7t0, #SfT*ofcD UTtt&S&V*. £*l6©lt-& 
#7w;i/A©J?£«, ii#5~ 1 0 0 jtim, $?$L<« 
10 — 30 /imT$5. £tl£>©li-o-#:7^ JUA©— O 

«7-f Jl'AtLTtfJtliOWHKaJBLTfeiVs. * 
[0 0 6 0] *»?BO*3tttXU'^>h&ffll,»T7* h 

us?* hPHgtSrserr-sicfSL-m, wim<Dfcm7 4 & 

£®tt» a*, Xs^>y»lcJ:DE*a«»j*;£ttfc7 40 
l^v^l^U >h«T$>3^\ ttlcM|RttftV>. <&% 
@C0ini^EE*«, il^-, fSS 9 0-1 3 0*C, JElrJETj 
3. 0x1 o'PaTffbn^^, 7l/*->7JV7iJ>b 

« fc*rr -5 n © 3i«£tt * $ s ic ift± a * 5 fc «e> ic, 

4X 1 O s PaRT(DigffiTT±f£(D^frTSn^EE*-r-S 

*«, Mfttt£££l::ft±£l*-£fc£tCg&©^&iI£ 50 



*->7;i/7«J > h«->-Hcmj»BE»S**JitirJ:?) 

a^wt-asT-axs^^x, ^jis-ajiL/t:?!/*- 

£3. «EJt«SiittMKaJB-r*lSlC*V»T, 71/* 

->7;i/7U > h«K#-r*S3fcS©i6«tt 5 icffij± 

$-&-575:*»r. *^53^-^$rfflViT4X 1 0'Pa^, 

[0061] j; 5 \zmm&fcT vtcmytmit, ^ 

•&ft7 -Y^ A ^tlSrabT@^f 
#-tf>7-;7, *$S3£§t7-^> *-tr7>7-^, ^- 

h<DV,mz^.nm7 v vm®, ±my>ymhm^^ 

[0 0 6 2] jgtt3tTTH«lWtC«*bfcfl83tft»l&aj« 

08*. tf. 8 5 ~ 1 1 o X:<DU&Tm 5 ~ 6 o ttmwr 
^7tilJ;lrS-e-#:7w-;i/A*i#ftbTVi-g> 

ttJW**«*o^»©a«ktt*«v»T, ^JA«, 771/ 

RCfiSiLTIt U^^A, ^-h'J<7AS>-5Vi«*'J 

7A*5WJA U 7AO^IXiitm$©^£7 
;W*U, U>«E7J'J7A, 'J>m^-h'J'7A^©7;^ 
U tfn'J>^^-h'J7A. tfDU>«* 

u -7 a^©t;w^j u ^jr tf d u >B**ifc u e,n> 

7;PAU*^©pH«, »SL<ta9~l l©$gfflT£> 

n*. £©7;k&y**?9t+Ktt, 

[0 0 6 3] *fc*®filttJW*««Offffi}Stt3lWtUT 
B. 7X^->^®S14^J, 

^■h'J^A, ^"W;U7;P3— MMi7fW-HJ9 
A, ^^U^mT-hU^A, 57'j;H8tt7> ; EX«7 

a> fTy^K^^xM^t h u o&mtfimfz 
n, *?-*>i^BgttfflitbT«, ffii/iw, 7f7u;i' 



23 



( 13 ) 



11-271967 



24 



7 5 yVVfrhV ^W^-^A^d? 

^v-x^i^iijft&x^-^k #y*-*->x^>7 

^J(D7}f>J^-+->x5 i k>TU;>x-^;k #y **->x 
5 1 V >7)V*r)V7 U ;kx— x/k # U t*->xf k >R 
3»#fc£)i(»#£LV>. #®?Si4#JcD3t&te, 0. 0 1- 

i smm%t-rz>z.t&iif$iv<, o. i-vion% 

Wdt*Ut)ffSL<, 0. 5 ~ 5fiS 56 t-T 
[0 0 6 4] 3 SIC, y-^v^kVy >h« 

fifoT^J;^. S14JtC9SI#ifgtt, 0. 2~10J/cIn , 20 

eare<&r>, m»«is»c6 o~i 8 owmmzfr-or 

V>. i08&«, 10 0~18 0"Cig©*giT15~9 0 

ffi it <£>JH#TfT O d t ^ t §r s . 
[0 0 6 5] 

[0 0 6 6] -g-^J 1 

[**->7Ml'>S^t5^;^>K©M] m. 30 
ffibfe^^ni;, #y3Mr->7at!k>$?7S> (a 
- 2 0 0 0, 2000) 2000 fiagB, h 

»; * y -7 htt*** 3 8 4 fiasB£tt&#-, g^^xi 
T@*b&#*£, mwwn2 o cctif-i&bfc. 

[0 0 6 7] -&^2 

tfk» y7S> (;\>5/7>a-#i/-> 3 >S2Sjd d d 
=£ -Jx. 77-5>ED-2 0 0 1, 2 0 0 

0) 2 0 0 0fi4gB. HJjtU? htt*R**3 8 4 MS 

MWx>TT#t*$1i-T«*Ufcj&*S, 1 P^tWT 

2oot tc#ra Lfc. raaflET 2 ttnatta b tjm*< s 50 



K<bSiS*^»a-e-fca, jwju tfy:**->7;k*k 

[0 0 6 8] 3 

[:**->7;i^p>*£WT&s?#;k#>&©^&] m 
jm hawk aw**, em*Ruca[*35fx*A***6 

*tUfe777.3Jc, o, to- ( 3 - t 5 j 7a tf ;i0 - 
#yxg^>yyn-;i, (&«fl:*iji«iisft*, pe 

GPA- 1 0 0 0, WmitfHkl 1 0 0) 1 9 2 2fi 
H; * U y httffi*tt 7 6 fifiSMfciX*, 

*TS4Uft*»5, lP#MdntT2 0 0"ClC#»Lfc. 
[0 0 6 9] ^J#0!| 4 

[ (A) /£&4><frj£l IftHt. BAtK IMPV&Z^KX 

**->7;k*k>iM$ FJ?*M>«6 4 3I1«, 
7S?hr>«4 9MM5, tA-»f 6 8Sa§B, <V7 
^SE5 5»fiSI5, t-^7^;>«5 5MflB, ^-f7- 
S52aa§B. 4, 4' -77iZ;M^>i?'fyy7* 
-b6 3SaSB, h>J k>iM y«>7*-h (2, 4- 
6-Stt#=8 0/2 0=EM) 1761 
MRfttf r-^D^* h>l 2 0 0SMS)5$:ttii*., 

*ftU«t*»6, 1. 5R*m^ltT2 0 CCKlJWfiLfc. 

?t'&, 1 3 Or^-e^aiL, 75 h*:*y=rv 
fc. 

[0 0 7 0] ^CV^T, 1 3 0"CTr«jltt*C**75 H 
^•UrfVO^tc, X7j?5 1 4 0 P (H#5fS-ft; 

^XSK»)%fciiS5p a D *, t*X7xy-;PASX7j?^->^ 
H6) 2 9 8MagBS?>*N, N-^fMM75N 
0 0 Sag|5$rmS0 U ramftT 1 . 5 PtPsKSrS bT t H 

o*->x?-jux^7-;nt;Kjs*^iiS-a-fca. list 

b, nuE-vi. 5B#pfl#iaLTxjp*->sitjLRj£* 
5M&.m*m2 i 7fisgB*aarab, rajaaET2P#m« 

MbTA— 7X^T-;WbKJ6*3SttS*fc«, 7CCS 
T^SIL, 7 OtffiiST, 2--fV->7^-h 

^b, B^ttfiss 0K«iBg/g©a*tt#y 

7 5H*»ffi (£TF, A-liBt. ) fe#fc. 
[0 0 7 1] 



( 14 ) 



25 

['(A) ti&a&ffl &&LM4\Z&\,->X, ^«1T?# 

x~mz** ~/7)v* v >mz >m. icft 

X., £fc> X7j^5-y^R 14OP02 9 8Bfig)$£ 1 7 
SB* 1 3 0 JtftgBtt, R«yf2 hX?;M 

jfctttfUT'S FJMMB (£TF, A-2tEt. ) t» 
[0 0 7 2] -g-^^J 6 

->7;P+lx>S*Wr^>^*'ttv f ^;^>K2 9 6£t 
SB, 75?t!>Kl 4Mg&, t;^-»ll -f 

77^15111, smmm, ^ 

7-Sl. lfi*SB, 4, 4' -^7irJM^>^ 
V ~>7 h 2 0 MSB, h U V >2M V ->7 h 
(2, 4-*ttflc/2. 6 -^14#=8 0/2 Otf 

%) 5 saagBsx^r-y^D^ h>4 8 9saaB* 
i. 5'win2 0 0t;i:# 
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id 2aagB, x#h-hYDF-2 0 0 1 (stiwbj* 
t'X7i;-;PFiiJt?*->«) 28 

01i»iy!N, N-v^^UzJ^^S K 7 7 3«S 

10 [0 0 7 3] JfcV>T, ftSK^f^aftftttJKSAUUKCiO 
0. 0 9SS£t$$.tfN, N-^W>^75>9 

t Fn^iHftJISjM&i 8 3«fi«5£Sfet!0U Hfitf"? 

#B£ffi 7 7 KOHmg/g©!gi*tt# 'J75 H*WIB (BTF. 
A-3tBt. ) 
20 [0 0 7 4] £lS0g 1 

tt»K«j**©*««ilSEbfc. 
[0 0 7 5] 
Ml] 





BS £• fi 




A- 1 






BPE-5 0 0 (f*MfIl(8i)Iffl2. 2- 


2 5SSSP 


TM-A 


2 5SS3P 








4, 4' -fx (i?zt^i/y$y) 


O.lSftgp 




c r 7 4 7 ($A<t#xm«*)i3eD3g«^ y >»x 


4osasp 



[0 0 7 6] SIC^T, TM-Alt h'J^fJK 
+•9-^5^ 1/ >v ? 'T V ->7 ^— h 2 ; &;Pt->^7P'\+-y-> 

X^jM^U k-h2^;P*SiS$i3-T^L7 v c r 7l^ 



[0 0 7 7] 
[*2] 



40 
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sa * & 




K120 

( I S PttHorf'J )£-)\>\*U U KvcDlSffi^) 


lOSftSP 




p - M,x>.x;W»>7'£ K 




•ecDfdi 


>;U 3 0 0 (2#5pE-*-f * ;l4fc.gJ©^=*-*J* h 


1 OSSSP 










0.05S£gp 






3 



[0 0 7 8] « 2 itiSHT, CR7 4 7K, — j&jS 
(I) tR'A«, 2, 2-5* (p-kHo+->7ir 

£20 m m&mZ <D#V ^Is^U? & U— Yy 4 )V 
2*±\Zi$-\zmifiV. 8 0-11 o*c©j»a#«s:ttift 

«*»©<fe«aoj»3tt, 5 0 itnTCfcofc. JgS3fctt*f 
KfijsK«iJB©±CW:, 35,Jrj?$2 5 /im©#'jxfl/ 



20 



* 



W»tt, MHTrtt. H^tt, 

[0079] mmm 2-5 R^tt«« 1 . 2 
r. 

[0 0 8 0] 
W3] 







*1M»2 




*»«4 


!fefc«5 




*««2 






A— 1 


5 0 






5 0 


5 0 


5 0 








A-2 




5 0 










5 0 






A-3 






50 












(B>*» 


BPE-BOO 


25 


2 5 


2 6 


2 5 


2 5 


2 6 


2 6 




TM-A 


25 


2 5 


2 5 


2 5 


2 5 


2 5 


2 5 








6 


6 


6 


3 




6 


6 






1-369 








3 


5 










EAB 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 






CR747 


40 






4 0 


4 0 










PX2 0 0 




40 


4 0 












CRT 3 3 S 












4 0 




s 
a 
s 




FG3 0 0 0 














3 0 




K120 


1 0 


1 0 


i 0 


1 0 


1 0 


1 0 


1 0 






5 


5 1 


5 


5 


5 


5 


5 




* 0 nk 


^^;b3 0 0 


1 0 


1 0 


1 0 


1 0 


1 0 


1 0 


1 0 




x^S^— JVBL3175 


5 


5 


5 


5 


• 5 


5 


5 






■77*^ — > 


0.0 5 


0.0 5 


0.0 5 


0.0 5 


0.0 5 


0.0 5 


0. 05 








30 


3 0 


3 0 


3 0 


3 0 


3 0 


3 0 



[0 0 8 1] 



[*4] 



• ( 16 ) ^^dS!¥l 1 - 2 7 1 9 6 7 

m 4 



















OB H M » ii » tt 




A & 




ft to 


id to 


& to 


3 to 








& 


^ iff 


tk to 


iff. 


& to 


& to 


* A <oJ/ca») 


10 0 


10 0 


10 0 


i ft ft 


l ft ft 


i ft ft 


1 A A 


fit J& (pm) 


7 ft 


7 ft 


7 ft 


*7 A 
f U 


■7 a 


f U 


f u 


t± ^ « ft j& ft 


3 to 


& to 


« *r 








« fT 






& *r 


^ Hz. 


ST 












Ci to 




id to 


1*7 -try 


J* J? 






ft a? . a 


& to 


& to 


to 
*r 


& -fez. 








ft m 


\r r\ 

v-u 


v — U 


v — o 


v— 0 


V— 0 


V— 0 


v— 0 


« # g & m 


A iff 




6. to 


« XT 


A to 




to 




& fi * *£ 


#S«*b 




JlSfeb 


JSSfeb 






***b 


9 s V K v h 






* b 


* b 


^ b 


* U 


* b 


Jtt * s it « (a) 


l xio 11 


5X10" 


6X10 M 


1 XlD ,s 


1 xlO 11 


5 XlO a 


1 xiO 11 




1 


4 


4 


1 


1 


2 0 





[0 0 8 2] fc*5, *3lC*3V^T, TM-Alt h'J^ 

D+->If;W^J 'J h 2^;P€:5[i4;$-ti:T-&J5S;b 
fc^P^>T^7 U Mb-S-^T&D, I-3 6 9IS2 
-^>> ! ;i/- 2 - - 1 - (4 -^jl/JfcU 

4' -t'X (^IW5 7) A>y^xy>T*t3, 
CR74 7, PX-2 0 0, CR733S 

M) m<6i%mmv>&3iX7-)v&Mmu fg3oo 

OttflfAflSJ«(«0«©ADy>*Jt«lS|-C**. 

CR7 4 7. PX- 2 0 OSZXCR 7 3 3 S©{b#^iS 

t— (i) ioMji&tsj^Toa^T*^. 

CR7 4 7 :R' 2, 2—~s (p-hh'D + y7i 

n;w y°un>frt> 2<B©h HD^->;i/*^^Vifc2tf 
PX-2 0 0 : R' m-yth'P + y^>f>^?. 

CR7 3 3 S : R'*i, m-5?h h*D^->^>-fe*>^e, 

[0 0 8 3] ( i ) mmm^^fk 

3 5 izmfi«(if6ftJi?U-f 5 \ t &tt\zmmV1t7V*i'-7 

0 VC 1 2 5 RC 1 1) OKifSftlirftKfSoTXy^^ 
i^U >/X^<— 7. (ym) = 1 6 5/1 6 5. 3 
18/318. 6 3 6/ 6 3 6<D3~3<D ; rZ.h^? — > 



^75^ (B3t^lMI(«5)Si, fSffl«VLM- 1 
M) &M^T, h-h->i-ta^l 2 CC. 
mmo. 5m/s, ^,JE4 0 0 0Pa£TF> JI«JE^3. 0 
X 1 0 6 PaTt&fE<i55tttXl/^>h**Ux^^>7^ 

[0 0 8 4] iVit, 3^©^X h/t^ — >g|5^^||^ 
30 U xj}?^->^S!&T«|s!K»rHe^O-9->y;P*^ 

^b. «^B*iitTr*ig»jiJHo*/x-p-f <oifi«ett»i 

© 

[0 0 8 5] ( 2 ) !«ft*Hf (t;w* U mg.. 
40 3 5 MmJII©«i«fej|?iJ-f 5 H*»fca«Ufc7U*5' 

3ovci25rcii) <Dimmitwm.7y ^-cmm 
*«±iciitt5snffi75*-* (B4ftfi!af(*)a. 

0*C. 7*^- hiS^O. 5m/s, ^JI4 0 0 0Pa^ 
T- ffi*ffi7j3. Ox 1 0' PaTt9l2^? 1 6'l4xl-'^ > h 
U x^ U > 7 j )V A £SiJ*i L «M L It. 

50 A©±#>£,. 3^^^fy^7l/7 hNo. 2 K — 




zk-mz-s', (ao*-^«ff3f»HMw-2 0 1 cxm 

t bT 1 H^CD^Slt h U 3 Ottl 2 0 

[0 0 8 6] Sfc, y*hy—)i &yy?7,f-v7? 
^l/yhNo.2i7<>/X^-X (wm) =30/3 
0-2 5 0/2 5 0 , &^7-f>/^^-^. 

(l/m) =3 0/4 0 0~2 5 0/4 0 0 (^tt) © 10 

©# ij X5 1 P >T" P 7 rS' h 7 4 )V A ©±^S> 

=b /h 2 V »*MMEft * »tt/t ^ - > © 7 -f >/* 
©ffi£«Mfe££bfc. 

[0 0 8 7] (3) tt/i,«»J»tt 
±IE (2) tH»K, 7l/+->^7'J>hMSffil: 

myt&x. v * > h t *:&**©# y x^ v ><r v y 
Tiaft%©^^-hy^A*^*fflv^T, 3 o*c*c 

1 2 Of riX7l/-ISib, 8 OtTl O^Mttiftb 
bT, 3 J/cm* ©^^MW^fTVi. 5 0tT 

->rOw:/y > hts*»fc. 

[0 0 8 8] ^ViT?, n>5>^75iyi7XMH- 8 2 0 30 
V (^A'7<bW(*)») *a*Lfc», 2 6 0t<i5l^ 

«»+K3 o^iaMbTte^ttttfflsfcfTo*:. £ 

©J:5teSW£©», ;&/1-W©* 7 * 

stress bfc. 

&a? : ^5'^. »*&tf*i#ftj&*fcv»t>© 

[0 0 8 9] (4) IftMItt 
±15 (3) t B*Oj(WTA/t - l/-f « »*lfc7 
v-^jwyj > h^^iaT'^^xg 1 ;^ h >S.^-f V 40 

[0 0 9 0] ( 5 ) W«f tt 

( 3 ) tra«©»^-c#fc7 v* s s7)V7v > h«js* 

**S«"tf»T?)TM 8 0° flTOtttf, *f D tttffclR©*/* 
-l^©*5* *©»£«»£ BaTTE©aS*TPM6 50 



) 1 - 2 7 1 9 6 7 

^^32 

bfc. 

t? y y & <Dft£.WU\,*h<D 
[0 0 9 1 ] ( 6 ) 

7i^+->^;i/yy >h«fflS« t»/*>ii(«)8, 

K.Pd=SF 3 0 VC 1 2 5 RC 1 1) ©Hl$§£rX-;/^>y 

* (BStfbJfci:*«*)«, ffifi«VLM-ll!) £/8V> 
T, h-h->i-tagl 2 Ot:. 55*-hj$S0. 5 
m/s, gE4 0 0 0PaJ£TF, /BlfJETJ 3 . 0X1 O'Pa-Cf 

MIS® jEttx k * > h £ # y x? 1 p > 7 ;i/ a £ b 

•fcSKWtbfc. #fiTMWPIHMB«b;fc«. ti**©*y 
X5 1 P>^k7'^U— h^^^A^rfiJ^b, T^'JS 

3 0tt?12 0W77l'-atb 8 0tT10^ffl 

fflbT, 3 J/W ©Jfc^*lil#t£fTVV 150 

^bfc^U^->^yy >h«ICOV^T> UL9 4S^ 
KftoTli«&14£fN§bfc. 
[0 0 9 2] (7) 

n-;MKI;:#£5t£>ftJtS2 9 OmCMiP^^h 
*jaS2 3'C. lS6 0%T§fb, D-JWM®*»6© 

®#ji © b h-it b ©^ * 6 ts n m \zt>tz-o xTtE©* 

&«F: 6#^&T*fc$7tJi©b^tHb#*ft^fc© 
[0 0 9 3] ( 8 ) 

3 5 iimmmm&xv^ s. \*mmz&mLtcy u*~/7 

0VC12 5RC11) «5i«fe«SfcflSoTX5»f> 
i^b. 7<>/^.<-X (^m) =1 6 5/1 6 5, 3 
1 8/3 1 8. 6 3 6/6 3 6©3O0fXh/t^-> 

^ess^w-T-s i p c#iWf^ yn?—y (ipc- 

B-2 5) «r^bfc^l^^->^7 p y 

*. ^*®*?g^^7->TWlib> *«c^> ft*b/t. 

c © 7 u ^ -> 7)V 7 y > h &m s«± tr*^!S 5 5 
fflv^r, b- h->a.-tasi 2 one, 5 

0. 5m/s, m.J£4 0 0 OPai^T, JE«rffi^ 3 . 0X1 
0 • Pa-Cm[ISJS>tttX ^ > h y X^ U > 7 )V A 

[0 0 9 4] 7l'^->7JP7 - 'J >H8JB**fcflS»fcttX 
y?7Vy hR»8a*»6*l*«3t«Tr«3tbfc. «■ 

raT i ^pmttB b a^©# 'J X5 1 V >*r v y 9 V 

-h7^;UA£SU#U 7WJI«tbTlli% 
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©^^MJ*Z»#**Sffllr»T» 3 0*CT1 2 O&ffl 
J^P-SfftU 8 0t;T10»FIKItfc. *V>T. 
3KS*»(*)»W[£K^*RI»««*affl IT, 3 J/cm 
' OffftftJHftt *ffV», S&fcl 5 0*CTM 5#IB!iinJ» 

U>MSfc, Sg&£tt/ufc*ttttU 8 5t, 8 5%RH 
«9Mtl 0 0 VeottJESrBWmLfc. 5 0 0B#ffl£ig 

n^nsn&m o ottsuEomirtfMEU io 

4/2/1 (SStfc) ©lfc*TB^U 8 
[0 0 9 5] SR4*6W63^!ftJ:5lC, *»W©jfijett 

»i&a«»at«tfi jtttx > t- sjb n t \z j:o 

tt^tfclt&SfT, J&O, K*8tt*«9 4V-0 (ULS 20 
ft) t*57^->y;^'J > M£ffl;frM- W *f«& 

[0 0 9 6] 
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[0 0 9 7] M«9|Se«C!>Mt>EttgiJI^«, JSflERtf 

n^ttit^n, S7t, u&tttrffin, 7i/*->7';i'7 ,| j 

sn. yu*z/7)V7v>hffi.cr>mmi?mmz®n, m 
attic "bWi&fcoTr**. m^m7mm<Dyu^^y 
;pyy > h*©«aifett, w#Ttt> «A/c»?*fttt. m* 
can. is^ftsistts^*^« 

9 8 ut©7 i/ti'^T'y > hsouiiitt, nam 
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